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CHAPTER 3 
METHODOLOGY 
3.1 INTRODUCTION 
This chapter presents the overall methodology of the experiments. Chatter 
detection experiment is designed as an initial experiment to collect important data by an 
acoustic sensor, through Data Acquisition card (DAQ) device. Data collection is done 
using specific software and analysed using MATLAB R2013a. The experimental 
procedures are discussed clearly step by step in this chapter. 
3.2 EXPERIMENT APPARATUS AND DEVICE 
The experiment will be conducted based on the scopes of the project, and these 
will be now introduced. The experiment is mainly focused on detecting chatter occur due 
to a specific range of spindle speed, which in range of 3000 —20000 revolution per minute 
(rpm) using a desktop-CNC machine. In this project, the detection of chatter is done by 
using an acoustic sensor (microphone) mounted on the machine to collect signal during 
the cutting process. Experiment will be conducted as depth of cut, feed rate and spindle 
speed will become the variable. Signal is transferred to the Data Acquisition Card (DAQ) 
by using a device namely National Instrument NI USB-443 1, then will be processed to 
identify whether chatter develop or not. The flow chat of project procedure is shown as 
Figure 3.1.
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Figure 3.1: Experiment methodology flowchart 
3.2.1 Spindle motor control unit 
A Variable Frequency Drive (VFD) (Figure 3.2) unit model HYO1D523B is use 
to drive a 220VAC, 7 Ampere and 1.5 kW spindle motor (Figure 3.3). The machine 
spindle speed, is controlled by a potentiometer. 
Figure 3.2: Variable Frequency Drive Unit (VFD) of the machine
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Figure 3.3: Spindle Motor 
3.2.2 Sensor 
Sensor is one of the most important device in this project. It is function to collect 
the data or signal during the cutting process. This project make a full use of ICP 
Microphone System model 378C01 as shown in Figure 3.4 by PCB Piezotronics Inc. as 
an active sensor. To ensure a legible data collected throughout the experiment, sensor is 
separately mounted so that it has no contact with the machine. 
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Figure 3.4: 378C01 microphone sensor by PCB Piezotronics
